[Berberine activates volume-sensitive chloride channel in human colorectal carcinoma cells].
The present study aimed to clarify the effect of berberine on the chloride channels in human colorectal carcinoma cells (SW480). The whole-cell patch clamp technique was used to detect the Cl(-) current activated by berberine. The physiological and pharmacological characteristics of the current were clarified by changing the osmotic pressure of extracellular perfusate and applying chloride channel blockers. The results showed that, under isotonic conditions, the background current of SW480 cells was weak and stable. A large current was induced by perfusing the cells with the isotonic solution containing berberine (10 nmol/L), current density being (85.8 ± 4.6) pA/pF at +80 mV, (-71.9 ± 3.5) pA/pF at -80 mV, with a latency of (115.6 ± 21.7) s. The chloride current showed weak outward rectification and negligible time- and voltage-dependent inactivation. The reversal potential (-5.5 mV ± 1.2 mV) of the current was close to the calculated equilibrium potential for Cl(-) (ECl = -0.9 mV). Experiments under different osmotic pressures showed that the properties of hypotonicity-activated current recorded in SW480 cells were similar to those of the current induced by berberine, and hypertonic solutions suppressed the berberine-induced current by (98.6 ± 2.3)%. On the other hand, berberine-induced Cl(-) current was significantly inhibited by the chloride channel blockers NPPB (100 µmol/L) and tamoxifen (20 μmol/L), with the inhibition ratios of (83.1 ± 3.6)% and (95.6 ± 1.2)% respectively. These results suggest that berberine can activate the chloride channels that are sensitive to NPPB and tamoxifen, as well as the changes of cell volume in human colorectal carcinoma cells.